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We claim: 

1 . A method for modifying, in an animal, metabolism of glucagon-like peptide 1 (GLP- 
1), comprising administering to the animal a/composition including one or more 
inhibitors of a dipeptidylpeptidase which in&ctivates GLP-1, which inhibitor(s) are 
administered in an amount sufficient to injfibit the dipeptidylpeptidase proteolysis of 

/ 7 

2. A method for modifying glucose metabolism of an animal; comprising administering 
to the animal a composition including one or more protease inhibitors which inhibit 
DPIV-mediated proteolysis with a Ki of InM or less. / 

3. A method for modifying glucose metabolism of an animal, comprising administering 
to the animal a composition including one or rafore protease inhibitors which inhibit 
the proteolysis of glucagon-like peptide 1 fiOLP-1) and accordingly increase the 
plasma half-life of GLP-1. / 

4. A method for treating Type II diabetes/ comprising administering to an animal a 
composition including one or more inhibitors dipeptidylpeptidase IV (DPIV). 

5. The method of claim 1, wherein dipeptidylpeptidase is DPIV. 

6. The method of claim 3, whereinyprotease inhibitor is an inhibitor of DPIV. 

7. The method of claim 2 or 3/wherein administering the inhibitor reduces one or more 
of insulin resistance, glucdse intolerance, hyperglycemia, hyperinsulinemia, obesity, 
hyperlipidemia, hyperlipoproteinemia. 

8. The method of clahn 1, 2, 3 or 4, wherein the inhibitor has an EC50 for modification 
of glucose metabolism which is at least one order of magnitude less than its EC50 for 
immunosuppression. 
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9. The method of claim 1, 2, 3 or 4 5 wherein the inhibitor has^n EC50 for inhibition of 
glucose tolerance in the nanomolar or less range 

5 10. The method of claim 1, 2, 3 or 4, wherein yme inhibitor has an EC50 for 
immunosuppression in the jaM or greater range. 



1 1. The method of claim 4, 5 or 6, wherein th^/inhibitor has a Ki for DPIV inhibition of 
1.0 nm or less. 



10 



12. The method of claim 1, 2, 3 or 4, wherein the inhibitor is peptidomimetic of a peptide 
selected from the group consisting Bto-Pro, Ala-Pro, and (D)-Ala-(L)-Ala. 



13. The method of claim 1, 2, 3 oy 4, wherein the inhibitor has a molecular weights less 
15 than 7500 amu. 



14. The method of claim 1, 3 or 4, wherein the inhibitor is orally active. 



1 5 The method of claim 1 , 2, 3 or 4, wherein the inhibitor \/ represented by the general 
20 formula; 



wherein 



Rl 




A represents a 4-8 membered heterocycle including the N and the Cot carbon; 
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Z represents C or N; 

W represents a functional group which reacts with any&ctive site residue of the 
targeted protease, 

R] represents a C-terminally linked amino acid residue or amino acid analog, or a 
C- terminally linked peptide or peptide analog, or an aming^protecting group, or 

o s o 

II 11 u 

R6— C— , R6— C— ,R6— S— 

R2 is absent or represents oneW more substitutions to the ring A, each of which can 
independently be a halogen, a lower aikyl, a louver alkenyl, a lower alkynyl, a carbonyl 
(such as a carboxyl, an estea a formate, 0\r a ketone), a thiocarbonyl (such as a thioester, a 
10 thioacetate, or a thioformate)ian amino, anNacylamino, an amido, a cyano, a nitro, an azido, 
a sulfate, a sulfonate, a sulfohamido, -(CH2)fo-R72^^^) m -OH, -(CH 2 ) m -0-lower alkyl, - 
(CH 2 ) m -0-lower alkenyl, <^ 2 )n-°< cu J^f^h -(CH 2 ) m -SH, -(CH 2 ) m -S-lower alkyl, - 
(CH 2 ) m -S-lower alkenyl, -(CH^-S-(CH^-rV 

if X is N, R3 represents brwrogei/ if X iaC, R3 represents hydrogen or a halogen, a 
15 lower alkyl, a lower alken^^JewerjnkynyL aicarbonyl (such as a carboxyl, an ester, a 
formate, or a ketone), a thiocarbonyk (such as a thioester, a thioacetate, or a thioformate), an 
amino, an acylamino, an amidol sY cyano, a nitro, an azido, a sulfate, a sulfonate, a 
sulfonamido, -(CH 2 ) m -R 7 , -(CH-A-OH, -(CH 2 ) m -0-lower alkyl, -(CH 2 ) m -CMower 
alkenyl, -(CH 2 ) n -0-(CH 2 ) m -R 7 , -^C^^-SH, -(CH 2 ) m -S-lower alkyl, -(CH 2 ) m -S-lower 
20 alkenyl, -(CH 2 ) n -S-(CH 2 ) m -R 7 ; 

R$ represents hydrogen, A hklofeen, a alkyl, a alkenyl, a alkynyl, an aryl, -(CH 2 ) m - 
R?> -(CH 2 ) m -OH, -(CH 2 ) m -Oykyl,V(CH 2 ) m -0-alkenyl, -(CH 2 ) m -0-alkynyl, -(CH 2 ) m -0- 
(CH 2 ) m -R 7 , -(CH 2 ) m -SH, -(pH 2 ) m >i-alkyl, -(CH 2 ) m -S-alkenyl, -(CH 2 ) m -S-alkynyl, - 
(CH 2 ) m -S-(CH 2 ) m -R 7 , 

25 R 7 represents, for rfach occurrence, a substituted or unsubstituted aryl, aralkyl, 

cycloalkyl, cycloalkenyl, or heterocycle; 

m is zero or an iijfteger in the range of 1 to 8; and n is an integer in the range of 1 to 

8. 



0 16. The method of olaim 15, wherein 
W represents -CN\-CH=NR 5 , 



t 
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{{so 
-P— R 

I 

R 5! 



52 



or 



o 



R5 



kyl, an alkenyl, an alkynyl, -C(X,)(X 2 )X 3 , -(CH 2 )m-R 7 , - 
(CH 2 )n-OH, -(CH 2 )n-0-alkM, -(CH 2 )n-Oalkenyl, -(CH 2 )n-0-alkynyl, -(CH 2 )n-0- 



(CH 2 )m-R 7 , -(CH 2 )n-SH, 
(CH 2 )n-S-(CH 2 )m-R 7 , -C(0> 



(CH 2 )n-S-alkyl, -(CH 2 )n-S-alkenyl, -(CH 2 )n-S-alkynyl, 
(0)NH 2 , -C(0)C(0)OR , 7 ; 



R' 7 represents, for each occurrence, hydrogen, or a substituted or unsubstituted 
alkyl, alkenyl, aryl, aralkyl, cycloalkyl, cycloalkenyl, or heterocycle; and 

Yj and Y 2 can indej endently or together be OH, or a group capable of being 
hydrolyzed to a hydroxyl group, including cyclic derivatives where Y] and Y 2 are 
connected via a ring having from 5 to 8 atoms in the ring structure (such as pinacol or the 
like), 



R50 represents O or S; 
R5I represents N3, SF 
R52 represents hydrogi 



j,NH 2 , N0 2 or OR' 7 ; 

:n, a lower alkyl, an amine, OR' 7 , or a pharmaceutically 
acceptable salt, or R5 1 and R5V taken together with the phosphorous atom to which they 
are attached complete a heterocyclic ring having from 5 to 8 atoms in the ring structure 
X 1 represents a halogen; 

X 2 and X 3 each represent ^ hydrogen or a halogen 

A! 



^ [i.b 20 The method of claim 16, wnerein the ring A is represented by the formula 




wherein n is an integer of 1 or 2. 



fc*^ ^~ The method of claim 16, wherein W represents — 1 or U 

\ Yz 

25 ^ 

fL'VV* 9 -^ -2<T The method of claim 16, wherein\Rl represents 
\ 



R5 
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R 



36 



4 0 N 

R 




38 



o 



wherein 

R36 is a small hydrophobic group and R38 is hydrogen, or, R36 and R38 together 
form a 4-7 membered heteroc>cle including the N and the Ca carbon, as defined for A 
above; and 

R40 represents a C -terminally linked amino acid residue or amino acid analog, or a 
C-terminally linked peptide or p&ptide analog, or an ami no-protecting group 



,2rf- The method of claim 16,|wherein R2 is absent, or represents a small hydrophobic 
j!J 10 group. 

r 22. The method of claim 16, wftierein R3 is a hydrogen, or a small hydrophobic group. 



? w. 


i33-r 7 




15 




<c £A. 7 




fluorine. 




' 7 





The method of claim 1 6 , wherein the inhibitor is represented by the general formula: 



20 



wherein 

R| represents a C-terminally linked^ amino acid residue or amino acid analog, or a 

O S O 

II II II 

terminally linked peptide or peptide analog^ or ^6 C , R$ C , R6 jj~ 

c- « ° 



WO 99/38501 



PCT/US99/02294 



-57 



Rg represents hydrogen, a halogen, a alkyl, a all 
R 7 , -(CH 2 ) m -OH, -(CH 2 ) m -0-alkyl, -(CH 2 ) m -0-alkeny 
(CH 2 ) m -R 7 , -(CH 2 ) m -SH, -(CH 2 ) m -S-alkyl, -(CH 2 ) m 
(CH 2 ) m -S-(CH 2 ) m -R 7 , 



h 



enyl, a alkynyl, an aryl, -(CH2) m - 
(CH 2 ) m -0-alkynyl, -(CH 2 ) m -0- 
S-alkenyl, -(CH 2 ) m -S-alkynyl, - 



Rr O R r 

/ 8 II ✓ 8 

"(CH 2 )m-N v — (CH 2 )n-C-N v 

R 9 ' R 9 ' 



-(CH 2 ) n 



NH 2 O 
- NH 2 -C-NH 2 t — (CH 2 ) nr C-0-R 7 



O O O 

-(CH 2 ) n -(l:-alkyl , — (CH 2 ) n -C-alkenyl , — (CH 2 ) n -C- 



R7 represents an aryl, a cycloalkyl, a cycloalkeny 



R 8 and R9 each independently represent hydrogen, alkyl, alkenyl, -(CH 2 ) m -R 7 , - 



alkynyl 



, or — (CH^n-C-CCHz)^, 



or a heterocycle; 



H 2)nT R 7> 
ivhich they are attached complete a 



C(=0)-alkyl, -C(=0)-alkenyl, -C(=0)-alkynyl, -C(=0)-( 
or R 8 and R 9 taken together with the N atom to 

heterocyclic ring having from 4 to 8 atoms in the ring str acture; 

Ru and R J2 each independently represent hydrogen, a alkyl, or a pharmaceutically 
acceptable salt, or Ru and Rj 2 taken together with th( 

attached complete a heterocyclic ring having from 5 to 8 atoms in the ring structure; 

m is zero or an integer in the range of 1 to 8; and p is an integer in the range of 1 to 

8. 

,-26T The method of claim 1 6 ,wherein the inhibitor is represented by the general formula 




Rl" 

wherein 

R\ represents a C-terminally linked amino acid residue or amino acid analog, or a 

O \ S 

11 _: 

terminally linked peptide or peptide analog, of^C ^R^C A S ; 

O 



WO 99/38501 



-58 - 



PCT/US99/02294 



represents hydrogen, a halogen, a alkyl, a filkenyl, a alkynyl, an aryl, -(CH 2 ) m - 
R 7 , -(CH 2 ) m -OH, -(CH 2 ) m -0-alkyl, -(CH 2 ) m -0-alkeiyl, -(CH 2 ) m -0-aikynyl, -(CH 2 ) m -0- 
(CH 2 ) m -R 7 , -(CH 2 ) m -SH, -(CH 2 ) m -S-alkyl, -(CH 2 ( m -S-alkenyl, -(CH 2 ) m -S-alkynyl, 
(CH 2 ) m -S-(CH 2 ) m -R 7 , 



/ Rs g ✓*« I NH 2 O 

-(CH 2 ) m — — (CH 2 )n-C-N N — (CHj) n -NH2-C-NH 2 — (CH 2 )n-C-0-R 7 

R 9 ' R 9 ' T 

o o © o 

-(CH 2 )n-^-alkyl , — (CH 2 ) n -l!-alkenyl , — (CH 2 ) n -3-alkynyl , or — (CH 2 ) n -C-(CH 2 ) lfr -R 7 



R 7 represents an aryl, a cycloalkyl, a cycloalkenyl, or a heterocycle; 

R 8 and R 9 each independently represent hydrogen, alkyl, alkenyl, -(CH 2 ) m -R 7 , - 
C(=0)-alkyl, -C(=0)-alkenyl, -C(=0)-alkynyl, -C(=0)-(CH 2 ) m -R 7 , 

or R 8 and R 9 taken together with the N atom to which they are attached complete a 
heterocyclic ring having from 4 to 8 atoms in the ring stricture; and 

m is zero or an integer in the range of 1 to 8; andln is an integer in the range of 1 to 



,<277 The method of claim 16 ,wherein the inhibitor is represented by the general formula: 




wherein 

R] represents a C-terminally linked amino acid residue or amino acid analog, or a 

O \ S O 
II \ II II 
terminally linked peptide or peptide analog, or ^6 C ,^ R$ C , R$ S . 

O 
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Rg represents hydrogen, a halogen, a alkyl, a alkenyl, a alkynyl, an aryl, -(CH 2 ) m - 
R 7 , -(CH 2 ) m -OH, -(CH 2 ) m -0-alkyll -(CH 2 ) m -0-alkenyl, -(CH 2 ) m -0-alkynyl, -(CH 2 ) m -0- 
(CH 2 ) m -R 7 , -(CH 2 ) m -SH, -(CH 2 ),i-S-alkyl, -(CH 2 ) m -S-alkenyl, -(CH 2 ) m -S-alkynyl, 
(CH 2 ) m -S-(CH 2 ) m -R 7 , 



— (CH 2 ) m -N 



Rs O Us 

— (CH 2 ) n -C-N[ 
"R 9 ' IR9 



^ 2 8 

— (CH 2 )n-NH 2 -C-NH2 , — (CH 2 )n-C-0-R 7 



O 



o 



o 



o 



(CH 2 )n-^-alkyl , — (CH 2 ) n -C*-alkerLl , — (CH 2 ) n -^-alkynyl , or — (CH^n-C-CCH^^Ry 



R7 represents an aryl, a cycloalkvl, a cycloalkenyl, or a heterocycle; 



10 



15 



ft. I**' 



Rg and R9 each independently represent hydrogen, alkyl, alkenyl, -(CH2) m -R7, - 
C(=0)-alkyl, -C(=0)-alkenyl, -C(=0)-alkLyl, -C(=0)-(CH 2 ) m -R 7 , 

or R 8 and R 9 taken together with Ihe N atom to which they are attached complete a 
heterocyclic ring having from 4 to 8 atoms in the ring structure; 

X] , X 2 and X3 each represent a hydrogen or a halogen; and 

m is zero or an integer in the range\of 1 to 8; and n is an integer in the range of 1 to 

8. 

in 

The method of claim 1 6 , wherein the\inhibitor is represented by the general formula: 
,R2 



R3 0 N 



or 




20 



wherein 

R32 is a small hydrophobic group; and 
R30 represents a C-terminally linked amirfo acid residue or amino acid analog, or a 
C-terminally linked peptide or peptide analog, or an amirio-protecting group. 
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The method of claim 1 6 ,wherein t le inhibitor is represented by the general formula: 



H T 



Rl D 



62 



wherein 

W represents a functional group which reacts with an active site residue of the 
targeted protease, as for example, -CN, -CH=NR 5 , 



O 
II 

o 



o 

II 

-p- 



n 50 

-P— R 
1 

R 51 



52 



or 



O 



R5 



Rj represents a C-terminally linked amino acid residue or amino acid analog, or a 

C- terminally linked peptide or peptide analog, or an amino-protecting group, or 

O S O 

II II II 

R6— C — , Re— C— ,Rs— S — ; 

O 



R3 represents hydrogen or a halogen, \a lower alkyl, a lower alkenyl, a lower 
alkynyl, a carbonyl (such as a carboxyl, an estey, a formate, or a ketone), a thiocarbonyl 
(such as a thioester, a thioacetate, or a thioformaie), an amino, an acylamino, an amido, a 
cyano, a nitro, an azido, a sulfate, a sulfonate, a sulfonamido, -(CH2) m -R7, -(CH 2 ) m -OH, - 
(CH 2 ) m -0-lower alkyl, -(CH 2 ) m -0-lower alkenyl! -(CH 2 ) n -0-(CH 2 ) m -R 7 , -(CH 2 ) m -SH, - 
(CH 2 ) m -S-lower alkyl, -(CH 2 ) m -S-lower alkenyl, -flCH 2 ) n -S-(CH 2 ) m -R 7 ; 

R5 represents H, an alkyl, an alkenyl, an klkynyl, -C(X!)(X 2 )X 3 , -(CH 2 )m-R 7 , - 
(CH 2 )n-OH, -(CH 2 )n-0-alkyl, -(CH 2 )n-0-alkenVl, -(CH 2 )n-0-alkynyl, -(CH 2 )n-0- 
(CH 2 )m-R 7 , -(CH 2 )n-SH, -(CH 2 )n-S-alkyl, -(CH 2 )n-S-alkenyl, -(CH 2 )n-S-alkynyl, 
(CH 2 )n-S-(CH 2 )m-R 7 , -C(0)C(0)NH 2 , -C(0)C(0)Ok 7 , 

Rg represents hydrogen, a halogen, a alkyl, alalkenyl, a alkynyl, an aryl, -(CH 2 ) m - 
R 7 , -(CH 2 ) m -OH, -(CH 2 ) m -0-alkyl, -(CH 2 ) m -0-alkeL, -(CH 2 ) m -0-alkynyl, -(CH 2 ) m -0- 
(CH 2 ) m -R 7 , -(CH 2 ) m -SH, -(CH 2 ) m -S-alkyl, -(CH 2 \ m -S-alkenyl, -(CH 2 ) m -S-alkynyl, 
(CH 2 ) m -S-(CH 2 ) m -R 7 , 

R7 represents, for each occurrence, a substituted or unsubstituted aryl, aralkyl, 
cycloalkyl, cycloalkenyl, or heterocycle; 
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R' 7 represents, for each occurrence, hydrogen, or a substituted or unsubstituted 
alkyl, alkenyl, aryl, aralkyl, cycloalkyl, cycloalkenyl, or heterocycle; 

R^l and R^* indepedently\ represent small hydrophobic groups; 

Y] and Y 2 can independently or together be OH, or a group capable of being 
hydrolyzed to a hydroxy 1 group, Wluding cyclic derivatives where Yj and Y 2 are 
connected via a ring having from 5 t<^8 atoms in the ring structure (such as pinacol or the 
like), 

R5Q represents O or S; 

R5 1 represents N3, SFb, NH2, N&2 or OR' 7 ; 

R52 represents hydrogen, a loweit alkyl. an amine, OR^, or a pharmaceutical^ 
acceptable salt, or R5 1 and R52 taken together with the phosphorous atom to which they 

are attached complete a heterocyclic ring having from 5 to 8 atoms in the ring structure 

X] represents a halogen; 

X 2 and X3 each represent a hydrogen o\ a halogen 
m is zero or an integer in the range of l\to 8; and n is an integer in the range of 1 to 

8. 



A method for modifiying, in an animal, metabolism of peptide hormone, comprising 
administering to the animal a composition \ including one or more inhibitors of 

20 dipeptidylpeptidase IV (DPIV) in an amount sufficient to increase the plasma half-life 

of a peptide hormone, which peptide hormone is selected from the group consisting of 
glucagon-like peptide 2 (GLP-2), growth hormone-releasing factor (GHRF), 
vasoactive intestinal peptide (VIP), peptide h\stidine isoleucine (PHI), pituitary 
adenylate cyclase activating peptide (PACAP),\ gastric inhibitory peptide (GIP), 

25 helodermin, Peptide YY and neuropeptide Y. 



%9' \ 

A method for modifying glucose metabolism of an animal, comprising administering 
to the animal a composition including boronyl peptibomimetic of a peptide selected 
from the group consisting Pro-Pro, Ala-Pro, and (D)-Ala-(L)-Ala. 



30 



31 Z €> 

The method of claim 3+; wherien the boronyl peptide 

general formula: 



limetic is represented in the 
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R3 0 




,R2 



R30- 



or 



R3 2 



10 



15 



20 



25 



or 




wherein 



each A independently represents a 4-p membered heterocycle including the N and the Co, 
carbon; 

R 2 is absent or represents one or mbre substitutions to the ring A, each of which can 
independently be a halogen, a lower alkyl, a lower alkenyl, a lower alkynyl, a 
carbonyl (such as a carboxyl, an ester, a formate, or a ketone), a thiocarbonyl (such as 
a thioester, a thioacetate, or a thloformate), an amino, an acylamino, an amido, a 
cyano, a nitro, an azido, a sulfate, a sulfonate, a sulfonamido, -(CH 2 ) m -R 7 , -(CH 2 ) m - 
OH, -(CH 2 ) m -0-lower alkyl, -(aH 2 ) m -0-lower alkenyl, -(CH 2 ) n -0-(CH 2 ) m -R 7 , 
-(CH 2 ) m -SH, -(CH 2 ) m -S-lower alk^, -(CH 2 ) m -S-lower alkenyl, -(CH 2 ) n -S-(CH 2 ) m - 

R 7; 

R3 represents hydrogen or a halogen, a lower alkyl, a lower alkenyl, a lower alkynyl, a 
carbonyl (such as a carboxyl, an ester, a formate, or a ketone), a thiocarbonyl (such as 
a thioester, a thioacetate, or a thioformate), an amino, an acylamino, an amido, a 
cyano, a nitro, an azido, a sulfate, a sulfonate, a sulfonamido, -(CH 2 ) m -R 7 , -(CH 2 ) m - 
OH, -(CH 2 ) m -0-lower alkyl, -(CH 2 )Lo-lower alkenyl, -(CH 2 ) n -0-(CH 2 ) m -R 7 , 
-(CH 2 ) m -SH, -(CH 2 ) m -S-lower alkyl, -(<$H 2 ) m -S-lower alkenyl, -(CH 2 ) n -S-(CH 2 ) m - 

R 5 represents H, an alkyl, an alkenyl, an alkynVl, -C(X,)(X 2 )X 3 , -(CH 2 )m-R 7 , -(CH 2 )n- 
OH, -(CH 2 )n-0-alkyl, -(CH 2 )n-0-alkenyl, \(CH 2 )n-0-alkynyl, -(CH 2 )n-0-(CH 2 )m- 
R 7 , -(CH 2 )n-SH, -(CH 2 )n-S-alkyl, -(CH 2 )n-4alkenyl, -(CH 2 )n-S-alkynyl, -(CH 2 )n-S- 
(CH 2 )m-R 7 , -C(0)C(0)NH 2 , -C(0)C(0)OR' 7 J 
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Rg represents hydrogen, a halogen, a alkyl, a alkenyl, a alkynyl, an aryl, -(CH 2 ) m -R7, - 
(CH 2 ) m -OH, -(CH 2 ) m -Olalkyl, -(CH 2 ) m -0-alkenyl, -(CH 2 ) m -0-alkynyl, -(CH 2 ) m -0- 
(CH 2 ) m -R 7 , -(CH 2 ) m -SH\-(CH 2 ) m -S-alkyl, -(CH 2 ) m -S-alkenyl, -(CH 2 ) m -S-alkynyl, - 
(CH 2 ) m -S-(CH 2 ) m -R 7 , 

R7 represents, for each fcccurrence, a substituted or unsubstituted aryl, aralkyl, 
cycloalkyl, cycloalkenyl, orVieterocycle; 
R30 represents a C-terminally linked amino acid residue or amino acid analog, or a C- 
terminally linked peptide on peptide analog, or an amino-protecting group, or 

O S \Q 

R6— C — , Ro— C — , R6~^g — ; 

R32 and R^j, indepedently, represent small hydrophobic groups, preferably lower alky Is, 
and more preferably methyl; 

Y| and Y2 can independently or togetherVbe OH, or a group capable of being hydrolyzed to 
a hydroxy 1 group, including cyclic derivatives where Y] and Y 2 are connected via a 
ring having from 5 to 8 atoms in the mng structure (such as pinacol or the like), 

m is zero or an integer in the range of 1 to 8\ and n is an integer in the range of 1 to 8. 



The method of claim -32^ wherein administering the boronyl peptidomimetic reduces 
one or more of insulin resistance, glucose intolerance, hyperglycemia, 
hyperinsulinemia, obesity, hyperlipidemia ? Yiyperlipoproteinemia. 

7 

-34: The method of claim -32; wherein the boibnyl peptidomimetic has an EC50 for 
modification of glucose metabolism which is af least one order of magnitude less than 
its EC50 for immunosuppression. 



?1 



-33? The method of claim -3-2; wherein the boronyl\ peptidomimetic has an EC50 for 
inhibition of glucose tolerance in the nanomolar orttess range 



31 



The method of claim 32^ wherein the boronyl peptidomimetic has an EC50 for 
immunosuppression in the nM or greater range. 
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The method of claim 32, whereim the boronyl peptidomimetic is orally active. 



-JS^ A method for modifying glucose ntetabolism of an animal, comprising administering 
to the animal a composition including boronyl inhibitor of peptidomimetic of a 
peptide selected from the group consisting Pro-Pro, Ala-Pro, and (D)-Ala-(L)-Ala. 



